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time for the importance of phosphorus to become realized. Early in
1921 Sherman and Pappenheimer published an important paper dem-
onstrating that rickets can be produced in rats by a diet containing
only 0.08 per cent phosphorus and about 0.6 per cent calcium. Rickets
was prevented by replacement of some of the calcium, fed as calcium
lactate, with potassium phosphate. Shortly thereafter McCollum, Ship-
ley, Park and coworkers reported essentially the same results. Thus
these two papers marked a distinct advance in the subject of mineral
nutrition since they indicated not only the necessity of adequate phos-
phorus in rickets prevention but the importance of the dietary calcium:
phosphorus ratio.

Upon consideration of the physico-chemical relationships between
calcium and phosphorus it is understandable that a relative imbalance
in the dietary content of these nutrients should render impossible their
proper utilization. Practically all of the calcium in the body is de-
posited in the skeleton as some form of calcium phosphate, the solu-
bility of which at the reaction (pH) of body tissues and fluids is
very sparing. Since the bodily fluids, containing dissolved and ionized
calcium and phosphorus, are contiguous with the solid calcium phos-
phate of bone, it follows, on the basis of mass action relationships, that
a reversible equilibrium must exist between the two phases. More-
over, there is a continuous interchange of bodily fluid components,
including calcium and phosphorus, with the gastrointestinal contents.
Also there is a continuous although variable excretion of these nutrients
in the urine. It is therefore apparent that if the dietary calcium-phos-
phorus ratio is very abnormal, as respects the ratio in the body, both
elements will be excreted and the bodily calcium and phosphorus will
tend to be withdrawn. An indication of this effect is afforded by the
work of Shohl and Wolbach ('36). The following table prepared from
their data is sufficient to illustrate the point:
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	Ca
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	Ca
	P


	per cent
	per cent
	per cent
	wig. per cent
	mg. per cent

1
	.25
	.25
	46
	6.0
	11.4

1
	.50
	.50
	48
	7.6
	10.0

1:8
	.25
	2.00
	40
	6.3
	15.2

1:4
	.50
	2.00
	42
	
	11.2

It will be noted that a low ratio, in spite of the adequacy of calcium
in absolute amounts, causes poor mineralization of the bones. An